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Concentrated Solar AssessmentConcentrated Solar Assessment
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Heat vs. ElectricityHeat vs. Electricity

• Heat
– Advantages – smoother power, high efficiency, 
midterm storage (12 hrs) possible
Disadvantages must have huge installation need– Disadvantages – must have huge installation, need 
high temp to “turn on”

• Electricity 
– Advantages – high efficiency, smaller installations, can 
collect low temp heat as waste product fast turn oncollect low temp heat as waste product, fast turn on

– Disadvantages – storage more difficult, power very 
sensitive to intermittency



Applications of Concentrated SolarApplications of Concentrated Solar

• ElectricityElectricity

• Water Desalination or Disinfection

i / li• Heating/cooling

• Hydrogen production (stored energy)

• Zinc smelting (1000‐1300C)

• Food Dehydration/DryingFood Dehydration/Drying
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Electricity Storage AssessmentElectricity Storage Assessment

• Pumped Hydroelectric – location dependentPumped Hydroelectric  location dependent

• Compressed Air Storage – location dependent

l h l• Flywheels

• Batteries + Fuel cells

• Superconducting Magnetic Energy Storage

• CapacitorsCapacitors

• Concentration + nanoporous membranes
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Thermal Energy StorageThermal Energy Storage

• Direct heat storageDirect heat storage

• Phase‐Change‐Material storage

S i• Sorption storage

• Solar Fuels 

Ind. Eng. Chem. Res. 2011, 50, 8954–8964



Major ThemesMajor Themes

1) All new solar or wind installations should have energy ) gy
storage included

2) The state of CA needs to incentivize energy storage –
b tt t f t t dbetter rate of return on generated power.

3) Rooftop, community, and commercial PV and solar 
thermal systems will all be necessary to meet AB32thermal systems will all be necessary to meet AB32 
goals. Most Californians will only directly invest in 
rooftop.

4) The combined use of a load controller, smartgrid, and 
accessible storage will reduce sensitivity to 
intermittency.intermittency.  



Concept: Distributed Solar Smoothing or
Signal Conditioning
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Concept: Targeted solar applications 

Solar generates electricity to run pump

Pump waters field
Pump stores water at elevation
during day to water at night

With big tower – water runs 
generator to produce 
electricity on demand



Storage is always important!Storage is always important!
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Heat Storage MaterialsHeat Storage Materials
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